Introduction: Systemic hypoxia can increase glucose consumption and lactate production in the tissues or organs. The kidneys are the second organs that can perform gluconeogenesis process beside the liver. This study aims were to determine the glucose and lactate concentration in hypoxia induced rat kidneys. How the performance of gluconeogenesis in systemic hypoxia rat kidney? Methods: This experimental study used SpragueDawley rats that were divided into 6 groups: control, systemic hypoxia on day 1, 3, 5, 7, and 14. Glucose was measured using Glucose kit reagents Cat no. ST 013-0248 B. Lactate was measured using L-lactate RANDOX: Kit (LAC) PAP enzymatic Determination of L-Lactate Manual Cat No. RX Monza. LC 2389. Data were analyzed using two way ANOVA. Results: The results of this study showed the significant difference of the glucose concentration between normoxia (control) and 5 days and 14 days hypoxia (p < 0 05). Analysis showed significant differences in lactate concentration between normoxia and 1 day, 3 days, 5 days, 7 days, and 14 days hypoxia (p < 0 05). The results showed kidney can adapt to hypoxic conditions by increase of glucose production from lactate in the process of gluconeogenesis. Conclusion: There is a difference between the glucose consumption of rat kidneys normoxia with renal mice exposed to hypoxia. On the day of the hypoxia 5, 7, and 14, kidney tissue does not consume glucose given but produces glucose. Glucose levels after incubation showed significant differences between glucose levels normoxia rat kidneys with hypoxic renal rats on day 5 and 14 hypoxia. The lactate production of normoxia renal rats and hypoxia ones were significantly different. Kidney can adapt to hypoxia due to kidney can perform gluconeogenesis.
INTRODUCTION
Humans like many organisms, sensitive to change in oxygen concentration, such as hypoxia or anoxia condition. Decrease in oxygen entry into the tissues to below physiological levels, despite adequate tissue perfusion by blood can be expressed as hypoxia. 1 Vulnerability hypoxic conditions depends on the type of organism and its tissues. 2 The ability of tissue or organ to maintain oxygen homeostasis is essential for survival. At the cellular level, adaptation to hypoxia by increasing energy production pathways, mainly through an increase in anaerobic glycolysis. Besides that, the efficiency is done by reducing the energy consumption, for example, reduce the activity. In hypoxic conditions in addition to maintaining a balanced energy metabolism, the cells switch to anaerobic glycolysis to meet their energy needs. Transition pathways of ATP regeneration from glycolysis to aerobic glycolysis * Author to whom correspondence should be addressed.
without oxygen was first proposed by Pasteur in the late 19th century, called the "Pasteur effect." Although anaerobic glycolysis is less efficient than anaerobic glycolysis, but it can maintain ATP production by increasing the number and activity of enzymes glycolysis. 3 Adaptive response to hypoxic conditions was reported by Kambiz and Mohtaram. 4 In normal conditions the cell energy in the form of ATP generated through oxidative metabolism of carbohydrates, fats and amino acids, but since hypoxia oxidative phosphorylation is exchanged to anaerobic glycolysis.
Hypoxia inhibits mitochondrial oxidative phosphorylation, thereby inhibiting the synthesis of ATP and NADH reoxidation. This causes a decrease in the ratio of ATP/ADP and an increase in NADH/NAD ratio. Increase in the ratio of NADH/NAD triggers an increase lactate/pyruvate. 4 5 Lactic acid or lactate is the end result of the anaerobic of glucose metabolism process. Lactate produced by glycolysis process and is formed in the cytosol that is catalyzed by the enzyme 
NADH/NAD
+ is a cofactor exchange of hydrogen atoms that are released or used. Therefore, the ratio of lactate/pyruvate is always proportional to the ratio of NADH/NAD + in the cytosol. High lactate concentrations are also accompanied by high concentrations of pyruvate or NADH in the cytosol, or both. 6 7 In general, anaerobic energy metabolism is characterized by hyperlactatemia associated with an increased ratio of lactate/pyruvate, greater use of glucose and energy production lower.
Kidneys are very sensitive to the hypoxic state. This is because the thick ascending segment of Henle contained Ansa on medulla occur the active transport pump Na-K-ATPase. Due to the activity, metabolic activity in the renal medulla increased, so that a high oxygen consumption is needed. Under conditions of hypoxia, anaerobic glycolysis occurs thereby increasing lactate production. Although the medulla produces lactate, but the renal cortex can use lactate to produce glucose in the process gluconeogenesis. 8 Renal medullary cells have a glycolytic enzyme activity and glucose phosphorylation is sufficient, such as the organ of the brain cells is the absolute glucose users. On the other side, the cortical cells have gluconeogenic enzymes including glucose-6-phosphatase, so that these cells can make and release glucose into the renal organ circulation. 8 So, kidney is the consumer and the producer of glucose.
Lactate is mainly metabolized in the liver and kidneys. Study consisted of 48 subjects, suggesting that lactate is the substrate of the most important in the process of gluconeogenesis in kidney, followed by glutamine and glycerol. However, the liver is still considered the main process of gluconeogenesis, and the kidney becomes an important source of glucose only in conditions of acidosis or after long fasting. 8 Carbohydrate metabolism in the kidney is in contrast to carbohydrate metabolism in muscle and liver, so it needs to be disclosed to research how the actual glucose consumption and lactate production in the kidney. This study wanted to know how the consumption of glucose in rat renal hypoxia and lactate production.
METHODS
The design of this study is purely experimental use Sprague Dawley rats obtained from Balivet, IPB, Bogor. The study consisted of two groups, i.e., groups of rats normoxia and hypoxic groups of rats, which are further divided into four groups based on exposure time varying, such as hypoxia 1 day, 3 day, 5 days, 7 days, and 14 days. Selection of mice for each group was randomly. Rats maintained on home cage animals, the faculty of medicine, University of Indonesia.
Kidney supernatant used for measurement of glucose consumption and lactate production. Glucose consumption is the difference between the initial glucose levels in the homogenate with glucose levels were measured after incubation. Notes: (N = normoxia, H1 hypoxia day-to-1, H3-3 days to hypoxia, hypoxia H5 day-to-5, H7-7 days hypoxia, hypoxia H14 day-14). * = P < 0 05 are significant differences with controls. 3. RESULT
Consumption of Glucose
The results of calculation of the average glucose consumption of each group are in Table I . The average initial glucose levels can be seen in Figure 1 . 4. DISCUSSION
Measurement of Glucose Consumption
In the Table I shows the consumption of glucose in the kidney tissue normoxia, day 1 hypoxia, and hypoxia day 3, the positive value that is 4.3464 mg, 3465 mg and 7075 mg/dL kidney tissue homogenates. The results showed that on the kidney tissue consumed whether in normoxia condition or in hypoxia to meet the energy needs of the tissue. Renal medullary cells have sufficient glycolytic enzymes, and as brain tissue cells of the kidney medulla is essential users glucose. 9 Glucose consumption of kidney tissue hypoxia, day 3, that is 7.075 mg, showed greater than kidney tissue normoxia. At that time, the tissue struggled to meet its energy needs by increasing the consumption of glucose. The results provide evidence that hypoxia induces glycolysis in anaerobic conditions so that the tissue will increase the consumption of glucose in order to meet its energy needs. These results indicate that the kidney tissue occurs glucose uptake and utilization. Value of glucose levels after incubation of the kidney normoxia, day 1 hypoxia, and hypoxia day 3 to look different, but the results of statistical tests showed no significant difference between these values.
On the fifth day of hypoxia, hypoxia day 7, and day-14, hypoxic glucose consumption to be negative, these results suggest that kidney tissue has not consume glucose. Figure 1 shows the results of measurements of glucose levels after glucose hypoxic incubation demonstrated day 5, the day 7 hypoxia, and hypoxia day 14 is 103 829 mg, 100 831 mg, and 102 910 mg. These levels are greater than the initial glucose levels (100 mg) given on the tissue. These results indicate there was glucose production by the kidney tissue. These results indicate the presence of endogenous glucose production by the kidney tissue. Reinecke experiments in mice showed the presence of glucose from the kidneys are released into the blood circulation. 10 Drury et al. provide evidence that endogenous sources of glucose are released into the blood circulation from kidney. 11 The results of statistical tests showed significant differences between kidney normoxia glucose levels and kidney hypoxia glucose levels on day 5 and 14.
Glucose is the result of the process of glycogenolysis or gluconeogenesis.
Glycogenolysis involves the breakdown of glycogen into glucose 6-phosphate and subsequently hydrolyzed by glucose-6-phosphatase to glucose-free. The source of Glycogen is the liver and skeletal muscle. Liver consist of glucose 6-phosphatase so that liver glycogen breakdown leads to the production of glucose, whereas muscle glycogen breakdown leads to the production of lactate. Lactate was produced via glycolysis of glucose from red blood cells, kidney medulla, and other tissue is absorbed by the gluconeogenic organ and re-formed into glucose. 8 These results indicate the kidney tissue is the gluconeogenic organ since it is able to produce glucose in the process of gluconeogenesis.
The results provide evidence that the process of gluconeogenesis occur in kidneys with increased glucose levels after the incubation process. Gluconeogenesis causes the formation of endogenous glucose in the kidney, so that added exogenous glucose is not consumed by the kidney.
Measurement of Lactate Production Levels
Lactate is a substrate of energy in anaerobic metabolism. High lactate levels showed a high activity of anaerobic metabolism. However, lactate levels were measured in this study was not conducted in renal tissue were given glucose, so it is not comparable to the measurement of glucose consumption, the tissue were given glucose first.
In normal physiological conditions, the kidney is the organ that can produce lactate and eliminating it from the circulatory system to the process of excretion and metabolism. Lactate is freely filtered by the glomerulus but is almost completely reabsorbed by the proximal tubule. High levels of lactate in the blood increase the excretion of lactate, but only 10-20% are eliminated through the process of excretion. The remainder is not excreted will be metabolized in the kidney cortex to be glucose by gluconeogenesis. Lactate in the blood circulation will continue to be metabolized to a decline of up to 90%. 12 In this study lactate levels in kidney tissue will be measured by lactate kit by measuring lactate levels in kidney homogenates of samples, the coloring reaction absorbance was measured with a spectrophotometer at a wavelength of 550 nm.
The average value of lactate production compared to control decreased in hypoxia day 1, day 3, and day 5, this is due to lactic partially excreted in the kidneys, but most of the absorbed to be metabolized to glucose in the process of gluconeogenesis. In the day 5 hypoxia produced the lowest lactate. This condition is associated with glucose concentration is shown in Figure 1 . Hypoxia on day-5 after incubation increased until the highest glucose levels. It was possible because the kidneys use lactate to produce glucose to meet its energy needs. These results show that lactate is used as a source of energy for the kidney. On the 7th day of hypoxia and to-14, production of lactate increased. The increase in lactate is probably caused by a decrease in gluconeogenesis. The results of measurements of glucose levels to day 14 hypoxia also decreased compared with hypoxic glucose levels on day 7. Hypoxia can activate fibroblasts and change extracell matrix metabolism in renal cells leading to fibrogenesis process which in turn will lead to disruption of perytubuler blood flow and oxygen intake. Renal tubular cells which had hypoxia would be easier to loss of mitochondrial function and persistent energy. Tanaka on research stating that hypoxia induces apoptosis of tubules cells and kidney endothelia via the mitochondrial pathway. Molecular analysis in vivo proved that hypoxia induces apoptosis in renal tubular cells with atrophy tubulus. 13 There may be damage to the kidney tissue causing kidney tissue can no longer make the process of gluconeogenesis.
Statistical test results showed that lactate production of normoxia and hypoxia day 1 did not differ significantly, this probably happened since kidney has not been optimal in response to hypoxia, so the utilization of lactate as a source of formation of glucose as an energy source has not been optimal. However, on the day 3 hypoxia until the 14th day, the results of statistical tests showed significant differences between lactate production of normoxia and hypoxia.
These results indicate kidney can adapt to hypoxic conditions by performing the process of gluconeogenesis. The process is the formation of new glucose from non-carbohydrate materials, where one source is lactate. 
CONCLUSION
Based on this research can be concluded: There is a difference between the glucose consumption of rat kidneys normoxia with renal mice exposed to hypoxia. On the day of the hypoxia 5, 7, and 14, kidney tissue does not consume glucose given but produces glucose. Glucose levels after incubation showed significant differences between glucose levels normoxia rat kidneys with hypoxic renal rats on day 5 and 14 hypoxia. The lactate production of normoxia renal rats and hypoxia ones were significantly different. Kidney can adapt to hypoxia due to kidney can perform gluconeogenesis.
